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The geometry of cutting toois ... D27 /1304

on the durabili ty of the tool, ond tine poiis ﬂlﬂP
Fressure digtribution on Lhe contact surt :
wear. There are 16 figures and 17 Soviet -
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R/GOB/61,/000/006 /004,005
The geometry of cutting tools ... D212/D304

The latter formula is difficust to SMP1Oy in practice and. ~here.
fore. the use of a tabie 18 suggested. Examination or the Gihen
cutting tool angles on nine steels of the above -mentioned Ly
gories indicated the following optimum value: - a = 1i¢

os 457 Ky o= 10°, A A 0. These values do not depsna on

of the processed material in the case of the steels procescen 1n
this study. In the case of the main working angie there 1s no actunl
optimum value; as the tool durability is incregseq with the max.
possible decrease of X, thusg choosing the minimum valua of u fo;
each respective protile processed, as well ais for each rigia: sy o3
the processed iten (higher rigidity enables smaller 1) It was aise
established that at appropriate hardnecsses the material of TuttIng
tool does not affect the optimum angles. At “0-15 HRe units the ds.
formaticns of the tool do not differ appreclanly, and the iniyi.e
optimum contact surfaces do not modify and the wear will Le the

slowest, as was demonstrated on a geries of nmeta] carbidzs ang my

neralo-ceramic materials, In addition to the cize of the inisial
contact surface, its quality was found to have an appreciable effery
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The geometry of cutiing tools .. L&tz ns04

piasing angles o and «,. the main and secondary WOYKINg angles =

and ¥y, and the inclination angle of the main cutting edge !

-isse relationship was found petween the wear and the geometry of
the 5 active faces, determining that the cptlmun contact ourfnl«s
.. which are defined as the initial surfaces zorresapondliy Lo the
optimum angles -- correspond to a distribuiicn of the spe.ilii.
pressures resulting in the slowest degtruction of the acvive fates
The front rake angle wus found to depend cn the intensilty of ‘he
deformations originating in the cutting zone of the processed weal
thus a different front rake angle nust bhe chosed for hotype o
stesl processed if an optimum initial eonsact surface

Mhis is born out by empirical formulas (function of the 1

tensiie strength and function of the Brinsll hardness) £8
hardness depends on the carbon content 1T was possivie

+he dependence of the rake angle on the carocn content

, P 0.805
y oo 71047 108 G028
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AUTHORS: Popov, M.P., Mitricé. I., anc Deciu., E.u
TITLE: The geometry of cutting togls for carpon 810l
processing

PERIODICAL: Studii si cercetiri ds mecan:cH apilcati. TMO. f
1961, 1357 - 1378

TEX?: 1he problem of the geometry of the turning cutting cove 107
processing ordinary neat treated carbon sieels (STAS 500 -49) ard
neat treated quality carbon steels (8TAS $#80-49) has been 1nv . ,
gated in a series of tests performed at the "Institutul de nmecan: v/
ca aplicata - Traian Vuia" (Institute of Appiled Mechanicsy - Tral %
an Vuia. The study 1s based on the evolution of wear with eime d4p

to the ceiling of wear 6a1 - 1 mm on the secondary placing fuce

vhe results being presented by means of the correciion ceafficients
of the durability - t - which are dimensionless. The stud
centrated on the main angles of the active part of the ur
ting %00l, namely the front rake engle y, the main and sec

Gard 1/4
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R/009/61,/000/003/001 /002
D015/D105

Cutting characteristics of some Rumanian high-speed steels

taps, reamers, formed milling-cutters, etc. The STAS 3511-59 standard also
lists high-speed steels with cobalt as the main alloying element. These

steels designated as RK-100 and RK-50 should be used for cutting-tools, especi-
ally, for cutters used in heavy machining at high speeds and in machining

very hard steel. Cutters with steel-cobslt-alloy tips are better than cutiers
with carbide tips for the range of cutting speeds mentioned. The manufacture
of high-speed steel tools should be based on the quality of high-speed steel,
on the heat treatment, and the mechanical characteristics of the pieces to be
machined. There are 10 figures, 10 tables, and 4 references: 3 Soviet-bloc </
and 1 non-Soviet-bloc. V/

Card 8/ 16
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D01%/D105

Cutting characteristics of some Rum

anian high-speed gienls

show that lathe cutting tools made from EMo-50 steel make for higher econo-
nical speeds, 4 ¢ warative analysis can also be made by using the Kr coelfi-
cient defined as

K - véoRMOn50 (5)
V6ORW»180

This shows that RW-180 tools are recommended for Kdé.l and RMo-50 tools for

KQ)il. The results obtained by the I.M.A.

industrial level at the "23 August" Plant which tested many types of tools,
The results proved that RMo-50 steel is cheaper than RW-180. Therefore,
RMo-50 should be used for genersl purposes, such as lathe cutters, planing
cutters, slotting cutters, milling cutters, etc, 7The RW..180 steel is re-

commended for tools which Produce small chips, such as twist drills, screw-

T ) OO S o e |
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Cutting characteristics of some Rumanian high-speed steels

sharpening, K5:> 1. By performing a groove and a chamfer on the main cutting

edge, an increase of the economical speed was obtained, i.e. K%:> 1. The va-

lues of the KT coefficient are given in Table 4 and the values.of the gpeed

correction coefficients in relation to geometric parametsrs in Tables 5 to 9.
The power required for the cuiting process was detsrmined from:

N:Cztx’°syﬁvz (4)
where N is the cutting power in kw; 029 constant in relation to the machined

material and other parameters included in X, and X0 ¥y %o exponents in re.

lation to the machined material. Experimental numerical values from this
equation are given in Table 10 showing that the values for tools made from
the 2 types of high-speed steels; did not differ appreciably. Fig. 7 and 8

Card 6/16
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D015/D105

Cutting characteristics of some Rumanian high-speed steels

where K1 is the correction coefficient in relation to the mechanical proper-
ties of the machined material; K?9 correction coefficient in relation to the
cooling system used; K}g correction coefficient of the cutter in relation tn

the sharpening method; K4, correction coefficient in relation to the homo-

geneity of the material, the presence of slag, etc, resulting from cold
drawing; KT, correction coefficient in relation to the economical tool life:

ng correction coefficient in relation to the material of the cutter; and

Kys Kg s Kq 9 xﬁh K) » correction coefficients in relation to % ol fX,)
e

Xy o andwk ang es. < value was considered to be 1 for each type of

steel used in the experlments. For cutting operations performed without
cooling, it was taken that K =1, but K_ > 1 with cooling, In case of sharpe-
ning mentioned above, it was“considereg that K3 = 13 while with high-quality

Card 5/16
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Cutting characteristics of some Rumanian high-speed steels

different conditions are used for determining the speed-correction coefficients,
The economical cutting speed is calculated from the formula

V., = C
T = K
txvsj

where Vi is the cutting speed for the economical tool life T of the cutter in
m/min; t, cutting depth in mm; s, feed in mm/revolution; C, congtant in re-
lation fo the machined material; x and y, exponents in relation to the machined
material and K, overall correction coefficient of the speed. The numerical
values obtained are shown in Table 3 and are used in Eq., (2) for calculabing

the economical speed Veo for s = 0.1 - 1 mn/revolution and t = 0.5 - 6 nn.

The overall correction coefficient of cutting speed is expressed by:

(=K .+ ° ° oK oK o ° . . o « K
Ky Ky K Kok oK Ko KKy By (3)

Card 4/16
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Cutting characteristics of some Rumanian high-speed steels

agchierii metalelor fn R.P.R., Metalurgia gi Construciia de Magini XI, (19%9),
nr. 10, pag. 875-877). The optimum values of the side rake anglea Y73 side
clearance angles ™ ; front clearance anglesd,; secondary adjusting anglesX,
and back rake angles A were determined on the basias of geometrical parameters
and are given in Table 1. They are also valid for tools made from H¥W-180 and
Rio-50 steels. Tha numerical values of the relation between cubling speed and
tool life were established by the equaticn

v . ¢, (1)

where v is the cutting speed in m/min and T, tool life in min. The variation
of the relation between cutting speeds and tool 1ife when cutting 3%MoCN 20
steel with an RW-180 cutter is shown in Fig. 1 and when cutting OL-38 steel
with an RMo-50 cutter in Fig., 2. The interpretation of these values shows
that the exponent n is independent of speed, feed and cutting depth. The
Noed values given in Table 2 calculated as an average of values obtained under

B cord 3/16
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Cutting characteristics of some Rumanian high-speed steels

jected to heat treatment at the Uzinele "23 August” (Plant) in Bucharest. The R~
180 steel is composed of 0.76% C; 4% Cr; 19% W3 0.15% Mo and 1% V. The RMo-50
steel is a new product of the plant having molybdenum as the main alloying ele-
ment and comsisting of 0.84%C; 4.1% Cr; 5.4% W; 5% Mo and 1.64% V. The tool
hardness was 63-65 Rc. The tools were sharpened by subjecting them to a roughing
and a finishing operation. Rough grinding was carried out with artificial co-
rundum with a ceramic bond having a J-K hardness and a 36-60 granulstion. The
finishing was carried out with silicon carbide with a ceramic bond having a K
hardness and a 60 granulation. The tools had no groove or chamfer., The ex-
periments with tools from RW-180 and RMo-50 steels were conducted on 0L-38 car-
bon steel according to STAS 500-49 and on 35 4oCN 20 alloy steel. The samples
made of OL-38 steel hadJk = 39.46 kef/sq mm. The analysis of 35 ioCN 20 steel
samples showed the following compnsition: 0.36-0.39% C; 0.66-0,677% dn; 0.70-
0.80% Cr; 0.18-0,22% Mo; 1.80-1,90% Ni and & _ = 67-73 kgf/sq mm. The experi-
ments were carried out on cutting operation parameters as given by K. Popov,

I. Mitric¥, E. Deciu (Ref. 2: Aspecte ale cercet¥rii gtiintifice 4r domeniul

Card 2/16
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AUTHORS: Popov, M.P., Engineer, Instructor; Deciu, E. D., Enginzer, Can-
didate of Technical Sciences, and Mitricd, T., Engineer

TITLE: Cutting characteristics of some Rumanian high-speed steels

PERIODICAL: Metalurgia gi Constructias de Magini, no. 3, 1961, 212-217
y ¢

TEXT: The article deals with Rumanian standardized alloy steels used in

tool making, and, in the light of recent specified requirements listed under
SPAS 3611-59, reviews problems and general conditions of domestic high-speed
steels by analyzing and computing their cutting characteristics.. The Institu-
tul de Mecanicd Aplicatd "Traian Vuia" ("Praian Vuia" Institute of Applied le-
chanics) of the Rumanian Academy conducted experiments on cutting operations
using a lathe equipped with Rumanian high-speed-stael cutting-tools which were
studied by M. Popovy L. Mitricd and B, Declu (Ref, Lt Studii asuprs paramelri-
lor agchierii cu cu}ite de strung din olel rapid rominese, Studii gi cercebthri
de Mecanic¥ Aplicat®, X (1959), no. 2, pag. 539-564), The materials used in
the tools were RW-180 and RMo-50 high-speed steels both manufactured and sub-
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Study of the power necessary to the cutiing of ordinary carbon
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grgvr;g atg.etmm wide chamfer along the cut Fing edge, using a belior
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tise of Metal-Ceramlc Tlps 1n Lathe Wor

b rt ontaing a part of the coniiusions being o
5 and 6). Subject article con“airs & varh ob onsians ey ¢
importance Lo those whe work with =t pips.  Tne plastic an 'Rp

. shav ape very Paveorabie,
oocuring in the detaching zone nf the shavin ,4‘é yary Pavoral
optimum geomebry has been obtained with the ENCy Slp Havis

1th ca) Te wher machilring bhe
- T4 as with carbide tipped tooin'gh.u m\Cintp@v tip»
tool was r= 0.5, The devialions from hoe opt i V.l
' s 4 not exc focniae of the (nivia
angles should not exceed £1°, Because of the (nitial

. -~ W i3] -

periments with an end clearance % = 4J"cozli’r, Cop. e
timum machining conditlons. a gr ater disparzion of Tesuils GO0 } )“,‘*,' L
; e s i ching sresd can e COMp
with ENCp ©ips than with carbide tip. T cotbing B

L)

‘. REER! O a s Lo -
in which vp = economic speed for a aurabili®y of ¥, 1nm/mm;
mm: s = feed in mm/rev; K = the gversll cerrechlon agtors.

sumed can be computed wifh tue formuala N‘= Qg ?Xi s?;
otained in macnining "OL 60" and "OL 70" . isLy1§L
+he results obtained with 8, and 115 K- carh}ﬁe 1Py
results obtained with 83 and Tg Ky caroide hips.

lapping the %ips, Dy using Loo
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AUTHORS Popov, Mihail. Paul, Lect
Seciences, Chiel of Lahorar
Mitricd, Ilie, bngineer,
g anr e -

TITLE: Use of Metal -Ceramic Tips in Lavhe Wars

FERTODICAL: Metaiurgia ¢l Gonstructia de Maz16i, 150, Ne. B opie, 96 - B0

TEXT Subject article deals with metal-ceramlc Llps and pre
vestigations conduchted in many countries. prief referanc made 0
tion of mstal-ceramic ©lps, b + prinding and fasbsning the
Zorey and Kuonma (Ref, 1) have presented varlons possibilities of
~ceramic tips bo the tool shani, “he Thawantan INCERC n
tip named ENC, which rev Ped ool pesd foxnerimen' g Wit NG
tre ophimun gsometric elementi ndibions. ane,
dueted in the Laborabory of tre I 4 Aplicat
stitute of Applisd Mechanics "rrajar Yulaiof smiz MY
ems}, in cooperation witt, Enginesr M., Calclo, sxperiments hove boo
on "OL 60" and "OL 70" - STAS HOO-40) in accorianCe with mebiods

carbide tipped tools. The resws yve been presentod in THO previous
Card 1/3
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AUTHORS : Pepov, M. F., M5 u, B

wntiar of thslrp g2o ateing]
TITLE: Wear resistance . in funztion of their georstrical

paramstens

PERIODICAL: Studii gi Carcetarl de Mecanicd Apitos! vk, no. 4., 1960, 933 - 995

TEXT: Sovist workanrs, @ p., Brkoy, Berksvial, ani fclesov, have deve-
loped sroellsnt cubiing tool gaomelriss au.tAng ,ne requivements of a hlgh-

-gpeed cutiing proossz. The the shanl 1s very 1ﬂp0v+an*
for the detsrminatlon of %the machin?ng éhi‘i*yu “*a:‘inz ffom the devslopmant
in the usze of & gutiing tool, thE aulhovs <XamIDT ARG detsrmine the optimum ge0-
petric parameters in ocszs of the W&Lnl“iﬂg of paria rads Qf a@nvan?ién?l, naat-
treated carbon stesls (STAS ROO~~9 The cbzainsd yelatlons furn?am the o
nestion between the gsometrisal parameler values and ‘he machanicsl charastsar-
igtics, or, rathsr, the aarhon contients of +the stasle subtmithed to tha teshn,
Further, the authors sxamine tne Influsr of *he daviations from the optimum

@
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RUM/ B854 114/ 00

On the Optimum Cutting Conditioms With Lathe Tools Armored With Mineral Ceramle and
Steel Tips

ceramic tips because of their properties, but can be reduced by choosing

a respective variation of the cutting parameters, Optimum worklng con-
ditions with immediate practical use can ba established for both types of
tips, The wear of "ENC{" mineral ceramic tips, increases faster than that
of "S." steel tips, which leads to a reduction of the accuracy during long
time fachining. Based on this artlcle the authors conclude that tools with
steel tips could at least partlally be replaced by tools with mineral
ceramic tips.

There are: 14 graphs, 3 tables and 9 references, 4 of which are Rumanian,

'3 Russian and 2 French. Lf//

July 7, 1958
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RUM/B-5G-11h/2h
On the Optimum Cutting Conditions With Lathe Tools Atmored With Mineral Cersmic
Steel Tips

and

NV6O - 3.58 SO'?O tO'/b ) (7).
in case of "OL~60" steel machined with ENCl tip;
0.25 0.t
Nv6O = 349 g 5 (0.2 , (18)
in case of "OL-70" steel machined with 81 tip; and
) 7 50
gy = 2.9 027 059, (19),

in case of "OL-70" steel machined with ENC) tip. In case of using nomo-
grams, the respective Ki speed correction coefficients have to be used
if not all conditions are matched, Following the presented results based
on approximately 4,000 experimental determinations made with two types of
steel, the authors have drawn the following conolusions on the behavior of
mineral ceramic tips, compared with steel tips: The hardness variation
curves in function of the Speed or cutting depth show the same behavior
with both types of tips, The hardness variation Law 1n function of the
cutting speed keeps the same shape Independently from the Lype of tip used.
The general formulae (Nr 4 and 11) of the optimum cutting speed and of the
Card 8/9 consumed effective power of stael tips can also be extended upon the mineral

A
I N N I

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001134700023-6



RUM/B-55.1 ~14/51

On the Optimum Cuttihg Conditions With Lathe Tools Armored With Mineral Ceramic and
Steel Tips .

in case of "OL-60" stee] machined with 81 tlip;

66 .
N = 0,045 _t(),89 50“4)3 v, (13),
In case of "OL-70" stee] machined with 3y tlp;

N = 0,0387 93 0.96 (14,
in case of "OL-60" steel machined with ENC, tip; and

N = 0.0387 0-89 0.tk , (15),
in case of "QL-70" steel machined with ENC1 tip. A comparing of the
consumed effective power in case of the mathining of the Same steel but,
with different tips, is presented by (Figure 10). Al tips (8, and ENC,)
had a wear of; 5En,<< 0.4 mm, Inserting the expressions of the optimum
speeds given by the relations (8r 7, 8, 9, 10) 1into the formulae of the
effective power (Nr 12, 13, 14, 15), the authors have obtained the ex-
pressions of the effective power in case of machining with the optimum
speed V60! ) ) A ; )
b‘v6o . t (1{3) »
in case of "0L-60" steel machined with

023-6
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On the Optimum Cutting Conditiong With Lathe Toolg Armored With

Steel Tips

16,6

Yoo 0.30 " 0.7

RUM/8~50-1 - 14 /oy

Mineral Ceramic and

(10}

for "0L-70" stee] machined with ENC) tip. To facilitate Mg calcuiations,

the formulae (Ne 7, 8, 9, 10) can be rapresante
optimim cutting speed of ENC1 tips are lower th

d by nomograme | jeg 3], The
an of 4, tips.  p comparing

nomogram concerning only the feed is represanted hy (Flgure « 4) In-

fluence of the cutiing Darameters on the effective power, Fbrmulae for
the determination of the machining power: Baged on a geners] ormila whien
comprises the Influence of the different bParameters of the ApLimun eutting

conditions;
N = Cthl syl vZ
In which N is the effective cutting power, kw;

~
Un

(i1}

is the cons: ant,

funetion of the machined material and other paramgters comprised in t
overall correction coefficient K; t is the cutting depth, mm; s 15 the
tool feed, m/rev; v is the machining speed. m/mm ; “}, Yis % are the

éxponents in function of the machined material, the ay

hors have determined

nsumed effective cutting power.

N = 0.038 t¢-87

34700023-6
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RUM/B-59-1-11/24

on the Optimum Cutting Conditiocns With Lathe Tools Armored With Mineral Ceramic and
Steel Tips

the machined material; Ko 15 the correction coefficient 1n function

of the used cooling system; K, is the correction coefficient In function
of the sharpening mode of the tip; KM 1s the correction coefficient In
function of the homogeneity of the strata; Kp 18 the correction coefficient
in function of the economical hardness of ‘he lathe tool; and X is the
correction coefficient in function of the «ip material; the autﬂovs
wmmmhmemnwmgmmmmatmemmwdt=OJ-3maMs=

0.1 - 0.8 mm/rev: 8.4
Yeo T 005 0.5

for "OL-60" sﬁeel machined with 5)tip;

77.2

SR

v = eSS
6o~ ,0.32 .43
noL-70" Steel machined with 8 t1p;
93.1

Vo
C )17
60 tf‘l’ 50“2

(7N

for "OL-60"steel machined with ENC, tip; and
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on the Optimum Cutting Conditions with Lathe Tools Armorad With Minaral Ceramlc a0

Steel Tips

with ENC, tips, the maximum error appeard an

= - 59, The maximum error of the adlmens
‘The value of the nondimensional

i{s smaller than that of the "n" exponent,
correction coefficlents of the spead can be

the KT coefficient ir
1onal correchlen cneffioiants

computed with an admiseible

error. ¢} Influence of feed and cutting depth on the speed; formilss

for optimum econcmic speeds: atarting with

v - K,

SR SR
T tK sy

the cutting spesd formuiz:

(%,

in which Vo is the optimum cutting speed for an economical hardness T of

the tool, m/min; t is the cutting depth, rm;

s is the tool feed, mm/ re

¢ 1s the constant in function of the machined material; X andg y are toe
exponents in function of the machined material; K is the overall
correction coefficient of the speed, whieh has the following shape.

i {(5)

K = Kl’ Kz: K3) Klv KT) Kmy K( ’ Kg(_ ’ KO’.l; va le’ j'*;\ s

in which Kﬂ-, Ko » Kot1s Ky Kxir K2
1

efficients

are the geometpieal correchion o
n function of the angles p, &, Ay, % X Ay Ky s T

correction coefficlent 1n function of the mechanical characteristics of
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RUM/B-59-1~4/24
On the Optimum Cutting Conditions With Lathe Tools Armored With Mineral Ceramis and
Steel Tips

shows that "n" depends from the processed material and the type of tip
used, This maximun deviatlon l&nmax% of "™n" against the average are
given by Table 2. The effects of these deviations are reduced, For the
determination of the correction coefficient Kp of the economical speed
in function of the hardness, the following relation is used [Ref 3]:

v n
Ky = ~(~§9--) : (2),

v
60

in which vy 1s the cutting speed for a hardness of T, m/min and Ve the
cutting speed for a hardness of 60 min, m/min, The values of the‘KT 0=
efficients are given by Table 3, The adimensional correction co-
efficlents are determined by using the relation:
2 Kp = (Tr) {3).

foré = 5° has the maximum error in case of "OL-60" steel, machined
with S ps. In case of machining "OL-60" steel with ICHCl tips, the
maximu% error appesars at the K p coefficient Lf 7~ = - 10Y,  In case
of machining "OL-70" steel with 3; tips, the K coefficient has the
maximim error for a hardness of 120 minutes, ﬁachining "OL-70" steel

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001134700023-6
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On the Optimum Cutting Conditions With Lathe Tocls Armored With Mineral Ceramic and
Steel Tips

and d) Influence of the outting parameters on the effective power.

a) Influence of feed and cutting depth on the wear of the cutting tool:
Meny experiments have been conducted in order to study the influence of
feed, maintaining & constant cutting speed and depth, The correlations
T = f {s8) are presented by (Figures 1 and 2), The study of the influence
of the cutting depth was established in the same way, maintaining a constani
cutting speed and feed, The results are glven by (Figures 3 and 4y, ALl
curves presented by (Figures 1, 2, 3, }) can be linearized in logarythmic
coordinates, b) Influence of the speed on the wear of the cutting ftool:
The connection between the speed and the hardness of steel tips is ex-
pressed by tne formula:

vl o cl, (1).

This relation is valid for steel tips and mineral ceramic tips, Thus, the
influence of feed and cutting depth can be neglected, The linearization ol
the experimental curves can be made in logarythmic coordinates lu bolh
cases, Some results with steel tips are expressed by (Flgures 5 and 6) anc
with mineral ceramic tips by (Figures 7 and 8), The values of the !
Card 2/9 exponent in case of mineral ceramic tips are expressed by Table 1, which

){/

———T
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TITLE: On ‘the Optimum Cuttlng conditions With Lathe Tuol_.}?&\rmored With Mineral

PERIODICAL:  Studii si Cercetdrl de Mecanicad Aplicatd, 1959, Nr 1, pp 219 - 240 (RUM)
ABSTRACT: A comparing study of lathe tools armored with mineral cerunic tips and
steel tips has been previously accomplished [Ref l], establishing the
optimum geometrical parameters in case of machining "oL-70" and "OL-60"

5 conducted with the same
ateels by using "ENC{" mineral ceramic tips¥{hariness: 65-Th HRC) made
by the Institutul de cercetarl stiintifice pentru constructii, materlale
de constructii si indusirializarea a lemnulul (Institute for Sclentific
Ressarch of Conatructions, Conntruction Meterials and Tnduatrisl Pro-
cessing of Wood), aud "3," steel tips (hardnesd: 0= 1) made by
Harith. Similar to the previous articles [Refs 1, 2, 3], this study 1o
based on the tracing of the wearing off evoluticn, 'The following problems
have been studied by the authors: a) Influence of feed and cutting depth
on the wear of the cutting tool; b) Influence of the speed on the wear of

Card 1/9 the cutting tool; ¢} Influence of feed and cutting depth on the speeid;
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{Grinding and polishing)
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MITREVA, N.

Tuberculosis in B(G-vaccinated children; preliminary report,
Suvrem, med,, Sofis 7 no,7:22-31 1956,

1. Iz Detnkata protivotubsrkulozna holnitsa-Sofiia.
(TUBERCULOSIS, PULMONAKY, in inf, and child
in BCG-vaccinated child,)
(BCaG VACCINATIO!?. in inf. and child
tuhsre,, pilm,, in vaccinated child)
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The Mechanigm of Carrier Scattering | 5/181/60/002/007/605 /042

p-Type Germanium BOUG/BOTO

¥ = “/fk(%'m relaxation time, u = =T ) is the sum of collislons with

thermal vibrations {v. and ions (V; comparisen of twe sampiss with
A ¥W4h, . - b

different hole concentrabtions may give ¥4, mobilities ng and vy, whers

¥, = aN (a=sv, s being the mean lonisc cross seciion, and v the mean hole

. 1 jul - . ; .
veloeity) and-; == alN. Mgs 2 and 3 show the results of the

calculations. Fig, 2 shows % - £(1g?) for five samples, Fig. % shows

A‘(%) for different pairs of samples, If formula (1). 1 ugy=1/u - 1/,

holds for the mobilities, the 7-2+3 law is obeyed for all samplec
Sumparizingly, it may be said that between 100 - 450°K vy is iodepender!
of temperature (up to an accurasy of 10%), which diverges completely

from the old theory, The mean free path of the sarriers (1 = tv) 18,
therefore, proportional to v and not to vh, as was agsumed earlier.
Taking into account the scattering of holes by thermal lattice wibrations.

the 7723 law is well cbeyed in the range of temperatures considered.

card 3/4
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The Meckanism of Carrier Scattering in §/+81/60/ 002007, 00042
p-Type Germanium BOCH/BOTO

strongly doped samples. The authors used pallinm-doped germanivm wibh

hole concentration of QuB"?Oib to 8,101Gf W was meapured at 17.000 oo,

BLP UnPh
P*Pp

holen. If it iz assumed that Lhe temperature dependence of the mobility

of holes of both kinds is the same, it = f(t) gives a corroch

description of the temperature dependence of the mobility cf heavy {}/"

holes. Fig. 1 shows u(T) on a logarithmic scale for five samples of ’

germanium with different hole concentrationsg (curves 2-6). Curve 1 gives

the straight line corresponding to fthe T*2°3 law, When the carrier

concentration is increased, the slope of the curve approaches that of

the straight line. Further investigations showed that lhe carriers of

all samples are in 8 non-degenerate state at all temperatures. Lower

values of the mobility in samples with high hola concentrations should.

therefore, be explained as being due to the effect of a scattering from

negatively charged acceptor iong whose number N is equal to the numbar cf

holes p. I7 it is agsumed that the total number of collisions per serncnd

where Ro = u. The index 1 refers to 1ight and b Lo heavy

Card 2/4
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AUTHORS Vinogradova, M. No. Golikova, . fay Mitvenio, B o,
gtilébang, L, S. T o |
‘/y';
TITLE: The Mechanism of Carrier Scatbering in p-Type Germanium’

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Jo. 7. pp. 1428-1430

Vs
PEXT: It has been shown many times already that the temperature ’ 4
dependence of the hole mobility of germanium in the range 100 - 300K @y//

corrasponds to the law uA«T“2°5; and this contradicts the thecry of
carrier scattering on accustic vibrations. It was proposed to take into
account also the optical vibrations to overcome this difficulty. If this
ig done, the mobility falls rapidly for 7€0, @ being the Debye
temperature. To check this hypothesis, u-meaguremerts for T>» @ can be
made. To be able to determine u directly from conductivity and Hall
constant R, the range of impurity conductivity on the side of high
temperatures must be increased. This increase takes place in more

card 1/4
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Exploring the Poseibility of Obtaining Homogeneous Gerraaniurn-50n o 1Lont

Under a pressure of 3.5 tons/cmZ the specimens were pressed
from well mixed Ge and 5i powders into the shapc of rods having
a cross-sectional area of 9x9 mmé and a length of 95 mm; then
they were sintered at 800°  Used in the experiments were a Ge
with a resistivity of nJ 1 ohm/cm and an industrial §i that had been
washed in acids. X-ray and microscopic studies of the resulting
ingots revealed that, ata speed of travel of the band < 5-7 mm/hr,
this system of band heating turned out & homogeneous Ge-in-Si solid
solution (containing from 2 25 to 40 atom-percent in the form of
polycrystalline ingots. To obtain a specimen of significant length of
the uniformly constituted solid solution and to build up the grains of
the alloy to 4-6 mm, the fusion zone had to be moved back and forth
over the specimen several times at a speed of 5-7 mm/hr

Yu.Sh
1, Germanivm alloys--Formation 2, Ceramica~-ipplications’
3, Alloys=—Fusion 4. Ingots--Test rotheds 5, Ingois-~Teat results
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Crubanov, Yu.D.

Exploring the Possibility

Silicon Alloys Through a Sys
heniya gomoge

vozmozhnosti poluc

kremniyem s pomoshch' yu zonnoy plavki)

V sb.: Vopr. metallurgii i fiz.

AN SSSR, 1957, pp 59-69

A study was m

which homogeneous Ge-Si alloys cou
billets of uniform composition (conta
through a system of "zonal fusion' .

plished in an apparatus cons

made from transpa
pressure retaining
graphite or quartz
tube. Traveling al

Silit resistor. The length of the fusion
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lock to a vacuum (107

boat containing a specimen was p

ong the tube at a speed of

nal, Metabiurpiya, 1958, 50 2, p

Tasomaya, K. P,

nnykh splavov permaniya ¢

ade of the feasibility of and the condition
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ining*§:25 atom-pe rcent Sit
The zonal fusion was accom-
{15 mm in diameter)

Viaesenko, ¥
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potuprovodnikov. Moscow,

s under

tz: the tube was connected through «
- lO‘Smm Hgio A

laced in the
.15 mm/hr was a

zone was 15-20 mm.




Employment of Floating-zone {cont)

passes due to the growth within it ot a (il that screened the field. Whenan
asbestos cylinder w5 cm long was mouuted on the tube for purposes of heat
insulationgin the vicinity of the wductor, checking and crumbling ol the film
diminished. The course of the mell, was followed visually after the Dirstpass
and thereafter by instruments. Single crystals were obtained {rom the super-
heated zone after 4 to 7 passes when the rate of motion ol the zone was 3.6
cm/hr. The employment of single-crystal seeding and rotation of the speci-
men facilitates production of single crystals. It was established that 6 to 8
passes of the zone make it possible to purify acid-washed Siuntil it is spec-
trally pure for 60-80% of the total length of the specimen, but the resistivity
of the specimen rises little as this occurs, viz., from 0.05 to 0.08 ohm/cim.
Floating zone refining of a specimen of 51 with introduction of '1‘918?. into the
final zone makes it possible to purify the specimen of Ta to 1075-10-8% after
1 to 7 passes of the zone. The Ta is concentrated in the final portion of the
bar. The concentration of Fe9 after the first pass drops to 10-4%, and the
Fe is concentrated in the final zone. Si iodide yielded single crystals that
were chiefly of the p type and had a resistivity of 15-40 ohm/cm.

1. single cr) stalg--Growth 2. Hingle cryalaioam-tmnineiving Yu.Sh.
3., Silicon jodide--Applications 4. T
5. Iron,isotopes (Radionctive)~-Applications
Card 2/2
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Translation from: Referativnyy zhurnal, Metallurya, 7

AUTHORS: Mitrenj.n,..llwpm Lalykin, 5.P., Savrasov, Yu.P.,
Radaykin, L.K.

Mavid

TITLE: Employment of Floating-zone Refining fo Produce Sing
Crystals of Gilicon (Primeneniye hestigel'noy wonnoy j
dlya polucheniya monokristallov kremniya)

e
1

PERIODICAL: V sb.: Vopr. metallurgii i fiz. poluprovodnikov. Moscow, AN
SSSR, 1957, pp 35-40

ABSTRACT: The melts were made in an apparatus consisting of a vertical
quartz tube (d=22 mm) in which a i bar was placed v ertically on
two pins rofating at 1 to 50 rpm. The inductor (d=25 mm, neight

4-6 mm) creating the zone was fed {roma 5-kv generator work-
ing at 4 mc. The rate of rnotion of the bar relative to the inductor
was 0.5-10 c¢cm/hr. A vacuum of the order of 1-1077 mm Hg was
created in the quartz tube. The spacimen was heated to 700°C by
current passing through it. Elongated bars 15-20 cm long and
10-19 mm in cross section, and specimens of Si iodide in the
form of tubes §-16 mm in diameter, filled with pieces of Si, were

Card 1/2 used for the melts. The quartz tube was replaced after 310 5

Il _ _-__I | B | it .
N ~ v .
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Cbtaining Single Crystals of Silicon by Extracti
) undergoes virtually uniform distribution through the

bs

(46,6 mg per 40 g Si
in the process of extraction, the bull of it remaining i Lhe mell
-
Coditieon tetveehlorides gt

1 8ingle erystala--Produciion
3, Zine--Applicalions
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Obtaining Single Crystais of Sieon Sy Exira

rotation of the crucible ata rate of 2 rpm.  The
! mm/min, [t was established that when a slag
hle to obtain any s‘ivu:}:\.g

tion opposite to that ol the
rate of extraction was 0.5°
{ilm existed at the surtace of the melt it was no' possi
crystals, as a number of small crystals appear:zd al points 0o
slag and at the point of inceulation,  Repeated exlractions after careful etching
and upon removal of visible slag inclusions on the surface of the bay by emery
and cutting away of its erds made it possible fo obzain single ¢rystals of 15-
20 mm diameter and lengths up to 240 mm. Belore pulling the crystal . Lhe
melt was held for 15-20 mir the pulling temperafure in o der tor cquilibe
rium to be established. The opiniun is alfered that the polycrystallinity of a
drawn bar is also due to the {ormation of a tilm of 510, when the vacuum is e’
duced below 1074 mm Hg, additional centers of crystallization being sctoup
thereby. One of the possible causes of further increase in vacuum 18 the re-
action of quartz and graphite. and therefore the cracibles in the apparalis cm’
ployed were placed so that they would touch the bases only at three points. It
was observed that vibration of the apparatus {acilifated twinnirg in the single
crystal being grown. Radioactive isotopes made i possihle Lo determine ht
Sh and Ag (respeciively 1.5 and 6.1 my per 40y gi1 were completely distilied
frorn the melt and were notfo

he found in the crystal, Ta (12.5 mg per 40 ¢
Si) remained in its entirety in t
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